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FOREWORD

Working with an'entire department in instructional development

activities, as has been done this year with the Department of Civil

and Environmental EngiPeering, represents a new thrUst for the Division

oflInstructiona Development. This study, conducted in cooperation

with the Civil Engineering Curriculum Revision Committee, represents a

departmental eVort.

This study provides a formal, largely empirical, statement of

educational needs for the Civil Engineeting program at Utah State

University. These needs offer an indication of priority for dep/art,-

mental emphasis in long-range planning efforts.

The four main groupst,surveyed and the numbersof each sampled

are indiCated .

1. Senior students, Class of 1975 28

2. Faculty members of Civil Engineering Department . . 23

3. Graduates of the Department, since 1970-71 55

4. Employers of these graduates (Immediate ,*
Supervisors) s 22

Questionnaire data from'these 128 respondents forms the basis for

this7Ireport.

In addition, a summary of results of the professional licensing

examination, the Engineer-In-Training (E,I.T.) Examination, has been--

included. A brief literaturesearchof sources related to current

Civil Engineering topics is. also included in Appendix° C., Both the

al



results and the literature search are meant Co provide o4ljectIv.e

data 'in 'addition to the more subjective surveys of Opinidn.

Grateful acknowledgment is extended to Dr. Roland W.,Jepson,

Department Head, and to Drs. VanceTn Christiansen, Gordon H. Flammer

(Chairman), Fred W. Kiefer,.and EllroI_Eich as members of the Curriculum

, .

Revision Comnittee for their 'cooperative and enthilsiastic support in_

making the needs assessment possible.

. ,

Michael L: DeB1ooi4 L.
Associate Director
InstruCtionial Development
Merrill Library Learning Resources

Program,
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ABSTRACT

1.

The needs-asseL:sment study sought to determine priority needs for
the Department of Civil and Environmental Engineering, as a
basis for the setting of ob=jectives and for long -range planning .

The Civil Engineering Curriculum Revision Committee provided as as-
surance of quality in the needs assessment study

I

Page

2

Polling Of opinion catnducted for the following groups, with nut-

hers of usable eturn giver-fin parentheses: senior students (28),
faculty*!(23), raduates (55), supervisors (22). 3

The data were analyzed by subtracting the average "ferformance" score
from the average "importance" score and then ranking by magni-

. trade of the difference
I

Ap examination of the priority items for each of the four groups -ref
' respondents showed three major_areas-of agreement: (1) practical,

managerial skills; (2) communication skills; and%(3) thinking

skills 7-9

The one item with nigher'priority amonlLall groups was that or pro-
,viding "engineering management'expeTience and skills" . . . .... : 7

in technical report writing" and "effective use of English"
-.were ranked, high by fac'ulty, graduates, and supervisors. By

contrast, senior students gave these items fairly low.priority
rankings. However, all four groups ranked speaking skills as
quite high in priority

The ability "thinkthinR -independently and to arrive at creative solutions
to probipMs," was ranked higher by supervisors and faculty than by
graduates and:'seniors. Additional skills in "critical thinking
and use of judgment" and "planning and forecasting future trends"

were eankedSomewhat lower

The amount of discrepancy between."importance" and "performance"
differed for the four group's. Taking the size of this gap as
an iAdication'of relative dissatisfaction yith the present pro-
gram, the faqaty was found to tie most,critical, followed by.

senior studen't's, graduates, and employers

-iii

8
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'The USU average scores on the Erigineer-In-:Trainng Examin"ation-were
"found to be consistently abQve the Stge of Utah means, and the
Utah mean scores were consistently abtnie the national norms fol-

the.same period (1972-7IY . 10
1

. . . . %, . : . ....
,-, ,

,

Two concerns of'national'interest at this timemeeting-the.special
-learning needs,Cof minority' and women studentsreceivedYairly
low priority rankings by all groups polled. A reconsideration

of these iteAs may be warranted

. ,

. .../

Suggested nexl steps for u4e,of,thve hnditgs involye curriculum
and program'emphases I1 the de . .1,.- ......

!t
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METHODS AND .PROaEbURES

This study attempted to identify systematically'themostcritical

educational needs facing the Utah State University Civil Engineering

Department at the present ti -rile. The methods employed attemptet to

involve large numbers of students,.fac-silty, graduates, and supervisors

of raduates .

Planning an%guality Assurance P

6
needs assessment was' undertaen in 1Jovember, 1974, to identify

the department's most critical needs, Following a preliminary Pres4n
_-- -

14

C-

"tation cf the idea and acceptance of it by n.embers 44f the Civil EnirAeririg

'DApartment Curriculum Revision Committee, the study was undertaken:.

,-Throughout the course of the needs assessment this group provided

leaders-hip and coordination_of the various activities, as well as serving

in an overseeing 1:ole for quality.alsurtrwe pur4oses.,

The Polling cf 3Dinion

The use of scientific poll techniques providelitnmrlim -s7surce.

of data for the-needs- assessment Teginning with a preliminary state-

-
'tent of depaTtmental goals, and objectives (See Appendix A) -and a brief

survey of engineering literature, an ;Initial questionnaire was drafted.

TollOwing several revisions; a find. polling instrument was obtained.

t

Briefly, the-actual gathering (AT opinion was handled as follows:

9
2

1

.P"
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Attended bran seniors during isallAguarteP: 1974. Audents were asked

to till the questionrlaire; out at tome and bring them back to class-,

3

1. Senior Students. questionnaires were distributed in a class

4 0

_".

vacdtion, and results were tabu.14ted by Jan ry-15, 1975. -7hQ rate nP

to he marked ,off in the inst'ructor's roll. The rite of return for,

- .

senior students, out of 34, or 83, percent, represents the highest
.

,

mate of:return'of any of the groUps.

2. Faculty. Questionnaires were distributed in faculty.meeting,

ands,"the purpose of the needs assessment explained, auricig the week of

ncvember 4T, 1974. Foliow-up letters-weresent out prior to Christmas

1

return of 72 percent, 3 of 32 faculty members, was ottaineu.
-

p 10

3. 3raduateS. Eeginnihg with a department list of the nanes

and. addresses ofCivilEngineering graduates siace)1970, letters ex-
._

plaiting the purpose tf the surrey and asking for cooperation n conidn!'

- the survey ere sent t,ut. O'iaduates were asked to indicatew '(1) ,their

willingness tc,',fi_11 Out questionnaire themselves; (2) the name of ,eir

immediate' supervisor and permission., for him..to be surveyed; and (3) the

'31
name8 and addresses 01.-any gradIateS if differ'Prit from th'it

on.-,hc address list -th-- c1as3 ienciose'4). the ini,--4a1

reply had been returned, queitionaireowas nailed out. Of ,the 148

questiortRaires sent out, 55 or 37 percent, were 1eturned.

4. Super-Aiscrs. J Prior to mailing a questicnn4re to employers,

they were asked to indic,ate their wilqingness to participate-on return

impostcard. A questionnaire was then mailed out. An additional follow- ,

up-letter was sent to improve t,he response rate. Of 6? questionnaires
%kb St-

a'
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Analysis of Delta \,:.

4

The questionnaNbc411edfor a respOnse to hch item in two

'columns: to "respond by both rating the%*preent ierforMance of the
4

qvil Engineering Department on the scale of 'successful to'unsuccessful' I

,

and according to the ii.ortan . . perceived)*for each concern,

from limporta,pt to unimportant.'" Finally, they wire asked to "mark
,

o
. .

inf the fir:ai column if yo,u do not lylOw."

i

. For each of the four groups, averages were compute d on the ranking

4
__of each item according to performance and inportaAce. Then the numerical .

,difference between the t0 scores wes Found by subtracting the average

A6
formance" score fromthe av izerae "importance" score. Based upon tW

size of this differe ce, items were_ranked. --``

How are these scores to be interpreted? A-fteed, for the purposes

of needs assessment, is defined as 'the difference between "What

( V
'and "what should be." In other words, it is the,difference between

a value and a fact,in this case bet ween "importance" and "performance:"

. The larger the gap, the bigger the dIscrepancy between what is desired

and what is actual. ta:;e4 upon the size of this gap, items could be

-ranked' with the _,argeit discrephny
I
ranked highest and so on. ad

S4

1
United States 0e:ice of Education,."Cri:teria Tor Determining

thp Quality,of AnEducational Needs Assessment Strategy, Washington, D.C.,
1970. , 4,

4
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The resuLtops_of the survey for each grog') polled--senior students,
o, A 4

. .4 '. . -..

faculty, .graduates, and supervisors - -Ls reported in detItia in appendix B. .

'9.
.

.,
.

.
it 4 1 4 .

Beides giving a ranking of needs in or4er of critiali*ti, from hielpeist

to the lowett3 for the two sections of the questionnaires. the results '

,

from,.the free response section have Iseen 1,hcluded In many Sases, the

cand'id comments of people intimate.ly acquainted with he prOgram are

%

more convincing and explicit than extensively-refined data. This-
t

ko0

material, however, is quite le_Lgthy, sometimes contradictoryoind not

easisummarized. 1776 reader is in.r.rited to examine the free - response

i
c.

statements contained inlippeadix b for additional insights Onto depart-

) .

mental operations frath a variety of viewpoints.-
..--,

A
As an aid tb simplify the data interpretation, the thirteen

,

top raped items for eaich he 'four ,zroups are shown in Table 1.

-An,knalysis of these.lists will shnw a surprisinay large number, of

items of agreement amoris-1;he,foia: groups. 14.triember tAat thesteWrepre-
.

sent the top thirteen rankings from a .tota.,. list-of,forty-Seven

,In ekamining those nine items which fail in the top thirteen rankings

Pe,

4

for three of mode of the four groups, he items seeA to clustevlogically

intb three groups.

.12

If

I
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SUMMARY QF SEEDS ASSESSMEVTFINDINGS: THE THIRTEEN TOP RANKED ITEMS
FROM EAEH 'GROUP, GIVING QUESTION

, -DIFFERENCE' SCORE, AND ITEM
,

r
SRnors

I D

. _1.15 :1:72 EquOment & edbuices
11.17, ''1:62 'Extensive orientation

1.17 ,-1.50. Motiviie eo.UPdate skillfi
1.7 . 1.'45 Speaking-skills '

. 1.44 Current thinking

11.8, _1,38 Elective c'ou'rses

11:15 1.36 -,Planning-& forecasting

I.24 1.31 Eng. Managementskills":
,.14c 1.27 Favo3-ableattitudes

towards himself.

I.22c 1.22 Meet employer's expect.

11.1. 1.20 Aeitytet.ics,in design

I:la 1:18 °Ability to dePine & 'solve

practical probs.

'1.12 1.17 Ability to work w4th
other disciplines

- Graduates

I'

. 1 6

1.15
.1,3
1.7/ ,
1.12

ia.4

I1.16

1.10

II:I
11.14,

1.5
. , '1.13 .

r ,engIneering.probs.

. ,

'Faculty.

I D-

II.3a 2.09
1.6 1.86

11:14 .80
1.5 - 1.59
1..10 i.59
1.4 1.55

1,49

1.7 9.1'35-

- 1.17%. 1.28

1.9 1.24'

1.4 1.23

11.18 1.20

'1.12 j:20

,1

Supervisors

Effective use of Engl.

Teck. repor ng

Library ski'1ls ,

Indep. kinking & creativity
Critical thj,nk. -& judgment

'Eng. management skills

,Planning_ forecasting

Spaki.ng skills
'AMOti*e to, update skills
'of.. standards & ethics
Solve probs. systematically
Political affairs'
Communication with other' .

disciplines

6

1.44
1.35

1.22
1..18

1.06
1.05

1.02

1:0V

7 .99.

.92

.91

.86

. .85

$.

Eng. managemelit skills
Tech. report writing,
Equip. & resources tj

Effective.English 0

-SpeaRing skills
Communication with_
other disciplines;

. ,

Current events .. ,

qt.

InvOlvement with pi.of."

organizations,
Critical think,. & judgment

Aeetheif6s, in design
Library-research skills :.

Indep. thipk. & creativity
'Define'& solive practital

I

1.- 24

1.5 ,

1.6

. 11.3
11215
1.10
a:13 ,

1.4
1.16
1.15
1.7

11.1
1.14b

.

D

'..90

. .89

:76

:66

.64

.61

.37

.35

.33

.32

-31

.30

.27

Eng: management
Indep. think. '& c'r'eativity

Tech. report writ'ingr'.

Effective .Fnglish
Planning &forecating.
CriyEital think. & 61.idgment

Define & solve prt,c. probs.
Solve..probs. tystetcalli
Current thinking .7;;*'

...Equipment.& resources.

Speaking skills
Aesthetics in design' -

.yorable attitudes' .

towards work

1"

V.

13
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Practical, Managerial:kills
- . .

The first of these groups could'be entitled, ",Practical,'Managerial

Skills." a graph orthisr:ankirig is shown in Figure 140P

. ,

ClAIrly, the one item with the highest.priorNy among all groups

at-of providing engineering management experience, and skills."

Both graduates and.their supervisors by their ratings rank6c1 this, item

K

'8.8 the hie:est in prFority, with faculty and senior students ranking fhis.imm

...
.

area- sixth and eighth respectively. Another item, that of providing.
. .

. .

a,working knowledge of equipment and resources available to the

practicing englneer, is ranked in first place by senior students

' And third 'w)y,graduates, 'tut considerably, lower (-t:.enth and twenty-

)-eighthrespectively) by supervisors add faculty. An examination of the

free - response items for these .7roups shoA a large nuIber of statements

4.
dea41 ling Vitni_prac,tical 6xperience in engineering as an important, bill=

,
40

often cyverlcoked element, in undergraduate engineering education. e

A -r,

Communication Skills

A second cll'asT-,er of items dpaltng with various communication skills
.

.isshown in Figure -.'. Particularly noteworIhy is tiLe consistency,of

.-
, . , ./_.---

4agree anion gradua-,es, faculty, and supervisor: skill in
\

.

.
, .

.
.,-

, .

.

1-echlical report writing is_..a.item of major concern--ranked snOnd in

. impqrtance by graduates and faculty ani third by suwhvisors. By

,..?..-
contrast,'senior students do not view this item asbeing-particularly

_ ...

critical at this time, ranking it as thir2ity-fifth in importance.
/

4.....yery similar response, pattern was obtained to a related question

A
regarding the effective use of English. FacUlty ranked this as number

one priority, while 'Coth'gradgates, andsupervisOrseand it fourth

Senior students ranked it twenty-sixth. Evidentally, students in the

!

14
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Seniors Faculty Supervisors Graduates
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10

1 1

12

-Less Than 12

I

,
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Seniors , raOulty Supervisors Graduatei,

-tSpeak iniz lls

Technical lieport wr] t

Ability 79 Work Thmmunicatr, 041±h ()they-

In Solving Engineerim Problems

Effective English

FIGURE 2: Rankings '-Jn CriticaliEy'o4 Communication Skills
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. program do not'regard this area of written communications skill: as%

being nearly as crucial as do faculty members or graduates or their.'

supervisors.

There is reasonable concensus-among the four groups, however,

regarding.the priority of action on speaking skills. All groups

rank it ir? the topeten,'with seniors and graduates ranking it highest

.(fourth and respectively)..

A final concern relating to communication, ranked considerably

lower than the others mentioned above, is the ability to communicate

with -others outside the disci line'of engineering. Grakixates ranked

this iter. sixth, cut all other groups ranked it eleventh or lower.

r

8

r

e
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Thinking Skills

A final cluster of skills relates to certain thinking

The ranks for each are shown in the table below and graphically in
OP

Figure S%

,

Table 2

I

RANKINGS BY GROUPS OF PARTICULAR THINKING SKILL ITEMS .

(Rankings telow Twelfth Shown In Parentheses)-

Ceniors Graduates Supervisors Faculty

1.5 The ability to think (78)

independently and to

arrive at'creative
solutions to problems

1.10 (17)

thinking and use of
Judgment"

Skills in planning
and 'forecasting

future trends

12 2 4

o

9 6 5

(-27) 5 .7
4

(10-

.With. the possible exception of the fairly high ranking by faculty and super
.

visors of "independent thinking and creative solutions," these items do not

b,
.receive as high priority rankingas do several in the previous sections.,.

Holdver., in the free responqe section dealing with seven steps of systematic

problem solving, a large number indicated a need for more divergent think-

ink, an examination of questions with more, than one answer, and an end

to "cookbook." solutions.

r-

r
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. .
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Forecasting Future r:rc?n,is.
r
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On Critl.cal.: of 7arious ThinYinfr
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Relative pissatisf!Iction With Present Program'.

In.addition to exakining.the three major troupings of concerns, if

is useful to-examine"the'size of the.difference betyeen average "per-

-formance".and "importance" scores for the four,groups. To some extent,

the ,size of the largest gaps may indicate a degree of dissatisfaction or

willingness to.criticize. The range of this difference s core Tor the top

thirteen ranked items'gives a'definit'e pattern for the four groups.

.

members are generally the most critical (with differenceS of

2.09 pp 1.20) followed by senior students (1.72 to 1.17), graduates

(1.44 to .816)' and finally, least critical were supervisors (-lb to .27).

This pattern could indicate that faculty members and senior students*

.....) lt, .

.)
.. '

.
...J..,

are most outspoken.aboUt, T-rogram failings,'or that the other groups
.

. ,

lack the familiarity with the prdseht program to criticize strongl?r.

In any' case, a seeming pattern of 'stronger- criticism from those within
t_

v the university than from those Fith&l. it should be considered-a-healthy

sign for the orzanization.

Som Comments On The E.I.T. Examination. Results

CompariSOns based upon the average'(mean) scores on the Engineer-,

In-TraiLrig ExaLination during theriod fiom April, 1972 to.N9vember,

1974 are fairly straightforward. State, local, and national mean

_scores are shown in Table 3 and portrayed in.graphic form in Figure 4.

Those.Civil Engineering majors to ring the E.I.T. exam clearly

score higher than the national or the state average. With the .exceptiorr

of the December, 1972 exam, wten USU and the State of Utah means-are

essentially tied, Utah's Scores are consistently above the state mean.

That,many of those surveyed recognized this level,of 'academic per-

formance--assaming that is what-the E:I.T.measures--could account



3

e,
1 I

A4.,

4::.%,State

. I

Avg.

\% 7//

APRIL . DEC APRIL NOV ARIL NOV
:1972 1972 1 973 ' 1973 1974 1975

\ , --,
\ .

...

*NotAe: .7!his score includeE only thos.e_who passed

FIGURE, 4: A-Comparison of Average Ccores On The Engineer In Training
Examination, April 1972-November 1975
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Table 3

Local, State, and National Mean Scores
O Students Taking The EIT ExaM, April 1972-November, 1974

$ "(Numbers of students'are shown in parentheses)

Date of Exam

.4

Mean Score,
USU dP.E. De t.

April, 197* 77.54
(22)

December, 1972

1April, 19 3

NoYember 1973

0
pril, 1974

November, 1974

Mean Score,
State of Utah

12

Mean Score,
Natiial

(For those holding
or about to receive

B.S. degree)

70.4
(8)

80.67
(12)

70.8
(NA)

71.25
i (NA)-

9
S-

69.33
4109

73.64
(9190)

77.42 48.69. t L6.99

(14) . (NA) (6346)
-

73.60* 68.-18 65.25

.(14) . (NA) '(13289)

.. _
.

79.96 63.71 59.55

(23) , .(NA)
, - del .

('6846)

.,

-*Score for Apr-7 1974, inc_,. ..de:; only those who passed the exam.

23
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Table 3 .

Local, State, and National an Scores
0? Students Taking The EIT ExaM, April 1972-November, 1974

* "(Numbers of students'are shown in parentheses)

Date o f Exam

10*

Mean Scosre, 'Mean Score,
USU 1. r.. De t State of Utah

12

Mean Score,
National

(For those holding
or about to receive

B.S. degree)

April, 197*

December, 1972

77.54
(22)

70.4

(8)

70.8
(NA)

69.33
-41.09

April, 19 )3 80.67 7t. 25

7(g40)(12) (NA)
4,

NoYember; 1973 77.42 48.69- L6.99
(NA) (6316)

pril, 1974 73.60* 68,f8 65.25

.(-14) (NA) q13289)

November, 1974 79.96
(23)

*Score for US7., Apr__ 1974

63.71

.(NA)

59.55
('6846)

or,ly 1-,L,o3e who pased the exam.

1'

23
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,* Some Items Wasuring Low Priority Which Are Receiving National Attention

4
A.group of articles in current popular and engineering periodicals

).

were reviewed and some salient points are quoted under Engineering

DOpartment Facts 'given in Appendix C. Of particular interest, are th)se

* relating to ethnic minorities an women.

The Utah State University survey saw-virtual agreement among faculty
.

and senior students that providincr for the Special learning needs of women

and minority students werenot major priorities. Ineach case these

rankings were fodnd in tne bottom half of the list.

i)n the national sc

attention. For exampfc

$12-15 million over the

ene, however, both items are rerei'ring considerable

, the Alfred P. Sloan l';'oundation plans to spend

next five to seven years to build up the number

of freshmen minority stdents. nurber of universities across the

nation are raking special recruiting efforts to bring in both women

)

and rinority.,st,,idents. In view of such emphasis, further consideration

of these itemlmay be in order for a:n State University.

suggested Net Steps

Theneeds assessment study wa:s designed to determine the skill areas

of engineering stuaent3 seen as most critical for change. The study's

primary vat le 1., in iiivng,,1 focus tc efforts of the Civil Engineering

Department fn the most pressing shill areas.

It is proposed that the needs assessment findings form, the basis

for a revised statement of departmental goals and objectiv

existing statements as to goals may reflect what is importarit--and-the

While the

dataeare availabe' to check this--the additional concerns uncovered in

the needs assessment sugge'st areas for program change. This study

2 4



*'s

calls for a redirection} of emphasis--toward an increase of practical

(-
managerial skills, toward a heightenea 'concern with -the communic'atlo

0 skills of writing and speaking, and toward thinking Skills involving',

creativity, independence, criticality, and judgment. This Judy provide,;

a challenge and a suggested7direction for the Duenlculum Revision Com-

mittee and the Civil Engineering hepartment.

I

4
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CONC:1,1,11;IONS

I. 4 -.

A needs assessment purposely-rAopsshort of prO'vidi4 suggestions
r

. l `I e.
.

as to the best ways to resolve needS. Rather,, it attempts simply to

.document the existence of discrepandies between "what is" anclat

15' 0 4
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should be;" i.e., to point out needs.'This study in the Department of

Civil Engineering,has noted nine such needs, as cited by three of the

four major groups surveyed.

These neeas can best be viewed undef three general headinks,,as

indicated below. The four needs clearly cited as most critical are

underlined.

o

1. Practical and Plaitagerial Skills

a. Engineering management -experience and skills...

b. A workiig knowledge\of equilwent and resource's available
to the practicing eingineer.

2. Communication skills.

a. Skill and practice in technical re0ort-writing ,

b. -Skills in the effective use
t_

of English (spelling, punctalatiori,
Ap

. and grammar). .

1.

&
c- S.eakln.. skills. y.,,,

,- ___,,..,,,t

d.
F
'Know edg d -pility necessary to work and tpmmunicate With
oth- cij.sc es involved\in the solution of engineering
pro lems. 4 '

. . ,

3. Thinking skills.
.

.

I

.*

a. The ability to think indepen ently apd,to arrive at creative _i
_,---

solu-dions'to problems. .

. '

b. Skill in critical thinking d the use of judgment.

c. Skills in planning and fere asting future trenda.

261
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In light of the examination'resuiir, where t_JJ students consitently.

score above the state and national average, it would ,seem that technical:

training is-adequate. Addlionfl 6mnasis in some of the above areas

could provide a usefu_ddition to the skills of Civil Engineering grade-
.

411

ates. The Jpecifying of specific goals and ol4ectives and the implempnta-

bdon of-long-range programsidesigned to meet these needs are subsequent

steps to be taken.

_
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